WHAT IS CLAIMED IS: 

1. A special effect device in which picture signals are read out from a frame 
buffer based on an address signal to impart a desired special effect to the picture 
signals read out from said frame buffer, said special effect device comprising 

address signal generating means for generating readout address signals of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to the picture signals stored in said 
frame buffer is rotationally moved about an optional point, provided to the outer 
rim of a display area at the time of display, as the center of rotation, so as to 
disappear to outside the display area. 

2. The special effect device according to claim 1 wherein, when the positions 
on the rectangular coordinate system of said point operating as the center of 
rotation (left bottom, right bottom, left top, right top, bottom, top, left and right) is 
(cx, cy) and the amount of rotational movement is trans, 

a readout address signal on the polar coordinate system of the picture 
signals outputting said rotationally moved picture (R, „ ) is generated by the 
equation (1-3): 

R = r 
0 = f,(0) 

(1-3) 

which satisfies the equations (1-4), (1-5) and (1-6): 
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f, (e) = 0 + trans xC, x C 2 

(1-4) 

where 

C _ . \ (lCenterType = leftBottom, RightBottom, LeftTop or RightTop) 
\n (otherwise) 

(1-5) 

fl.O (lRotateType = Clockwise) 

[-1.0 ( lRotateType = Counterclockwise ) 

(1-6) 

the readout address signal (R, „ ) on the polar coordinate system is converted by the 

equation (1-7): 

X0 = R cos© 
Y0 = R sin© 

(1-7) 

into the rectangular coordinate system to generate a readout address signal (X0, 
Y0); and wherein 

a readout address signal (X, Y) having a center of rotation (cx, cy) is 

generated by the equation (1-8): 

X = X0 + cx 
Y = Y0 + cy 

(1-8). 

3. An address signal generating device for generating an address signal for 
reading out picture signals from a frame buffer, said address signal generating 
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device including 

address signal generating means for generating a readout address signal of 
said picture signals stored in said frame buffer so that a picture corresponding to the 
picture signals stored in said frame buffer is rotationally moved about an optional 
point, provided to the outer rim of a display area at the time of display, as the center 
of rotation, so as to disappear to outside the display area. 

4. An address signal generating method for generating an address signal for 
reading out picture signals from a frame buffer, said address signal generating 
method including 

an address signal generating step of generating a readout address signal of 
said picture signals stored in said frame buffer so that a picture corresponding to the 
picture signals stored in said frame buffer is rotationally moved about an optional 
point, provided to the outer rim of a display area at the time of display, as the center 
of rotation, so as to disappear to outside the display area. 

5. An address signal generating program for having a computer execute a 
process of generating an address signal for reading out picture signals from a frame 
buffer, said address signal generating program allowing a computer to execute 

an address signal generating step of generating a readout address signal of 
said picture signals stored in said frame buffer so that a picture corresponding to the 
picture signals stored in said frame buffer is rotationally moved about an optional 
point, provided to the outer rim of a display area at the time of display, as the center 
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of rotation, so as to disappear to outside the display area. 

6. A special effect device in which picture signals are read out from a frame 
buffer based on an address signal to impart a desired special effect to the picture 
signals read out from said frame buffer, said special effect device comprising 

address signal generating means for generating readout address signals of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to the picture signals stored in said 
frame buffer is fractionated into two partial pictures, having a linear boundary line, 
at the time of display, said partial pictures being rotationally moved in mutually 
opposite directions, each about one of two points of intersection of said boundary 
line with the outer rim of the display area, as the center of rotation, said partial 
pictures thus rotationally moved disappearing to outside the display area. 

7. The special effect device according to claim 6 wherein, when the positions 
on the rectangular coordinate system of said point operating as the center of 
rotation (bottom, top, left and right) is (cx, cy), and the amount of rotational 
movement is trans, 

a readout address signal on the polar coordinate system of the picture 
signals outputting said rotationally moved picture (R, „ ) is generated, in case the 
center of rotation is the bottom, by the equation (2-3): 

0 = f,(0) 
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(2-3) 



which satisfies the equations (2-4): 



0 + transxy (O<0<a) 
0 + 7T {a <6 <n -a) 

6 - trans x ^- {n -a <0 <7i) 



(2-4) 



where 

n . n 

a = trans x — 

2 2 

the readout address signal „ on the polar coordinate system shown in the 
equation (2-3) is generated, in case the center of rotation is Top, by the equation 
(2-7): 

& = f } (0-7r)+7T 



the readout address signal „ on the polar coordinate system shown in the 
equation (2-3) is generated, in case the center of rotation is Left, by the equation 



(2-8); 

the readout address signal „ on the polar coordinate system shown in the 
equation (2-3) is generated, in case the center of rotation is Right, by the equation 
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(2-7); 



(2-8): 




(2-9): 

(2-9); 

the readout address signal (R, „ ) on the polar coordinate system is 

converted by the equation (2-5): 

X0 = R cos© 
YO = R sin 0 

(2-5) 

into the rectangular coordinate system to generate a readout address signal (XO, 
YO); and 

a readout address signal (X, Y) having a center of rotation (cx, cy) is 
generated by the equation (2-6): 

X = XO + cx 
Y = YO + cy 

(2-6). 

8. An address signal generating device for generating an address signal for 
reading out picture signals from a frame buffer, comprising 

address signal generating means for generating readout address signals of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to the picture signals stored in said 
frame buffer is fractionated into two partial pictures, having a linear boundary line, 
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at the time of display, said partial pictures being rotationally moved in mutually 
opposite directions, each about one of two points of intersection of said boundary 
line with the outer rim of the display area, as the center of rotation, said partial 
pictures thus rotationally moved disappearing to outside the display area. 

9. An address signal generating method for generating an address signal for 
reading out picture signals from a frame buffer, comprising 

an address signal generating step of generating readout address signals of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to the picture signals stored in said 
frame buffer is fractionated into two partial pictures, having a linear boundary line, 
at the time of display, said partial pictures being rotationally moved in mutually 
opposite directions, each about one of two points of intersection of said boundary 
line with the outer rim of the display area, as the center of rotation, said partial 
pictures thus rotationally moved disappearing to outside the display area. 

10. An address signal generating program for having a computer execute a 
process of generating an address signal for reading out picture signals from a frame 
buffer, said address signal generating program allowing a computer to execute 

an address signal generating step of generating readout address signals of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to the picture signals stored in said 
frame buffer is fractionated into two partial pictures, having a linear boundary line, 
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at the time of display, said partial pictures being rotationally moved in mutually 
opposite directions, each about one of two points of intersection of said boundary 
line with the outer rim of the display area, as the center of rotation, said partial 
pictures thus rotationally moved disappearing to outside the display area. 

11. A special effect device in which picture signals are read out from a frame 
buffer based on an address signal to impart a desired special effect to the picture 
signals read out from said frame buffer, said special effect device comprising 

address signal generating means for generating readout address signals of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to the picture signals stored in said 
frame buffer is fractionated into plural partial pictures, having a linear boundary 
line, at the time of display, each partial picture being translated so as to disappear to 
outside the display area. 

12. The special effect device according to claim 11 wherein said address signal 
generating means generates, for a case in which, with the tilt of said linear 
boundary line fixSlant and with the amount of movement trans, the center of a 
picture corresponding to the picture signals stored in said frame buffer is at the 
point of origin of the rectangular coordinate system, the readout address signal (XO, 
YO) of said picture signals for translating plural partial pictures as fractionated by 
said linear boundary line so that the partial pictures will disappear to outside the 
display area, by the equation (3-2): 
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X0 = f 2 (x0-f 1 (y0))+f,(y0) 
YO = yO 

(3-2) 

which satisfies the equations (3-3) and (3-4): 
f l (yO)= y tan0 

(3-3) 



t + T (t<-T) 
Max (-T < t <T) 
t-T (T<t) 

(3-4) 



where 



fixSlant 

0=———— x2n 
360.0 

T = transx0.5x(picture width + picture heightxtan,,) 
t=x0-f 1 (y0) 

said address signal generating means generating the readout address signal (X, Y) 
in case the position of the point of origin on the rectangular coordinate system of 
the picture corresponding to the picture signals stored in said frame buffer is (cx, 
cy), by the equation (3-5); 

X=X0 + cx 
Y = Y0 + cy 

(3-5). 
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Max in the equation (3-4) indicating generation of the readout address 
signal reading out a signal other than the picture signals stored in said frame buffer. 
13. The special effect device according to claim 11 wherein said address signal 
generating means generates, for a case in which, with the tilt of said linear 
boundary line fixSlant and with the amount of movement trans, the center of a 
picture corresponding to the picture signals stored in said frame buffer is at the 
point of origin of a rectangular coordinate system, the readout address signal (XO, 
YO) of said picture signals for translating plural partial pictures as fractionated by 
said linear boundary line so that the partial pictures will disappear to outside the 
display area, by the equation (3-6): 



XO = xO 

Y0 = f 2 (y0-f 1 (x0))+f 1 (x0) 

which satisfies the equations (3-7) and (3-8): 
f ] (xO) = -xOtan^ 



(3-6) 



(3-7) 



f 2 (0 = 



t + T (t<-T) 
Max (-T < t <T) 
t-T (T<t) 



(3-8) 



where 

^ fixSlant 



360.0 X2?r 
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T = transx0.5Xx(picture width + picture heightxtan,,) 
t = yO-f 1 (xO) 

said address signal generating means generating the readout address signal (X, Y) 
in case the position of the point of origin on the rectangular coordinate system of 
the picture corresponding to the picture signals stored in said frame buffer is (cx, 
cy), by the equation (3-5); 

X = XO + cx 
Y = YO + cy 

(3-5) 

Max in the equation (3-8) indicating generation of the readout address 
signal reading out a signal other than the picture signals stored in said frame buffer. 
14. The special effect device according to claim 11 wherein said address signal 
generating means generates, for a case in which, with the tilt of said linear 
boundary line fixSlant and with the amount of movement trans, the center of a 
picture corresponding to the picture signals stored in said frame buffer is at the 
point of origin of a rectangular coordinate system, the readout address signal (XO, 
YO) of said picture signals for translating plural partial pictures as fractionated by 
said linear boundary line so that the partial pictures will disappear to outside the 
display area, by the equation (3-9): 

XO = f 3 (xO-f 1 (yO)) + f 1 (yO) 
Y0 = f 3 (y0-f 2 (x0)) + f 2 (x0) 
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(3-9) 

which satisfies the equations (3-10), (3-11) and (3-12): 
f,(yO)=ytan0 

(3-10) 

f 2 (x0) = -xtan<9 

(3-11) 



f 3 (t)= 



t + T (t<-T) 
Max (- T < t < T) 
t-T (T<t) 



(3-12) 

where 

fixSlant „ 

0=— — — -x2n 
360.0 

T = trans x 0.5 x Max {picture width + picture height x tan 0, picture height + picture width x tan 0) 
t=x0-f,(y0) or y0-f 2 (x0) 

said address signal generating means generating the readout address signal 
(X, Y) in case the position of the point of origin on the rectangular coordinate 
system of the picture corresponding to the picture signals stored in said frame 
buffer is (cx, cy) , by the equation (3-5); 

X = X0 + cx 
Y = Y0 + cy 

(3-5) 

Max in the equation (3-12) indicating generation of the readout address 
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signal reading out a signal other than the picture signals stored in said frame buffer. 

15. An address signal generating device for generating an address signal for 
reading out picture signals from a frame buffer, said address signal generating 
device including 

address signal generating means for generating a readout address signal of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to the picture signals stored in said 
frame buffer is fractionated into plural partial pictures having a linear boundary line 
at the time of display and in which each partial picture is translated to disappear to 
outside the display area. 

16. An address signal generating method for generating an address signal for 
reading out picture signals from a frame buffer, said address signal generating 
device including 

an address signal generating step of generating a readout address signal of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to the picture signals stored in said 
frame buffer is fractionated into plural partial pictures having a linear boundary line 
at the time of display and in which each partial picture is translated to disappear to 
outside the display area. 

17. An address signal generating program for having a computer execute a 
process of generating an address signal for reading out picture signals from a frame 
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buffer, said address signal generating program allowing a computer to execute 

an address signal generating step of generating a readout address signal of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to the picture signals stored in said 
frame buffer is fractionated into plural partial pictures having a linear boundary line 
at the time of display and in which each partial picture is translated to disappear to 
outside the display area. 

18. A special effect device in which picture signals are read out from a frame 
buffer based on an address signal to impart a desired special effect to the picture 
signals read out from said frame buffer, said special effect device comprising 

address signal generating means for generating readout address signals of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to the picture signals stored in said 
frame buffer is fractionated into plural partial pictures, having a wavy boundary 
line, defined by a preset function, at the time of display, said partial pictures being 
translated so as to disappear to outside the display area. 

19. The special effect device according to claim 18 wherein said address signal 
generating means generates, for a case in which, with the amount of movement 
trans, said preset function F, the maximum amplitude of the waveform produced by 
said function F fixAmplitude, the frequency fixFrequency and with the phase 
fixPhase, the center of a picture corresponding to the picture signals stored in said 



65 



frame buffer is at the point of origin of a rectangular coordinate system, the readout 
address signal (XI, Yl) of said picture signals, translating plural partial pictures as 
fractionated by said wavy boundary line defined by said preset function F, so that 
the partial pictures are caused to disappear to outside the display area, by the 
equation (4-3): 

Xl = f 2 (xl-f J (yl)) + f I (yl) 
Yl = yl 

(4-3) 

which satisfies the equations (4-4) and (4-5): 

f , (yl) = fixAmplitude x F((yl - fixPhase)x fixFreqency) 

(4-4) 



r t + trans (t < -trans) 
Max (- trans < t < trans) 
t - trans (trans < t) 



(4-5) 

where 

t = xl-f I (yl) 

said address signal generating means further generating the readout address 
signal (XO, YO) on rotation of the rectangular coordinate axis by „ by the equation 
(4-6): 

XO = XI cos 0?- Ylsin^> 
YO = XI sin <p 4: Yl cos cp 
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(4-6) 

said address signal generating means further generating the readout address 
signal (X, Y), for a case where the position of the point of origin in the rectangular 
coordinate system of a picture corresponding to picture signals stored in said frame 
buffer, by the equation (4-7): 

X = XO + cx 
Y = Y0 + cy 

(4-7) 

where, in the equation (4-5), Max denotes generation of a readout address signal for 
reading out a signal other than said picture signals stored in said frame buffer. 
20. An address signal generating device for generating an address signal for 
reading out picture signals from a frame buffer, said address signal generating 
device including 

address signal generating means for generating a readout address signal of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to the picture signals stored in said 
frame buffer is fractionated into plural partial pictures having a wavy boundary line 
as defined by a preset function at the time of display and in which each partial 
picture is translated to disappear to outside the display area. 

21. An address signal generating method for generating an address signal for 
reading out picture signals from a frame buffer, said address signal generating 
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device including 

an address signal generating step of generating a readout address signal of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to the picture signals stored in said 
frame buffer is fractionated into plural partial pictures having a wavy boundary line 
as defined by a preset function at the time of display and in which each partial 
picture is translated to disappear to outside the display area. 

22. An address signal generating program for having a computer execute a 
process of generating an address signal for reading out picture signals from a frame 
buffer, said address signal generating program allowing a computer to execute 

an address signal generating step of generating a readout address signal of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to the picture signals stored in said 
frame buffer is fractionated into plural partial pictures having a wavy boundary line 
as defined by a preset function at the time of display and in which each partial 
picture is translated to disappear to outside the display area. 

23. A special effect device in which picture signals are read out from a frame 
buffer based on an address signal to impart a desired special effect to the picture 
signals read out from said frame buffer, said special effect device comprising 

address signal generating means for generating readout address signals of 
said picture signals stored in said frame buffer so that a special effect will be 
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produced in which a picture corresponding to the picture signals stored in said 
frame buffer is presented as if it jumps from outside the display area at the time of 
display, and in which the picture is rebounded on an outer edge of the display 
area on the opposite side to the side where the picture is first presented, with the 
picture being moved to a mid portion of the display area after a preset number of 
the rebounding events. 

24. The special effect device according to claim 23 wherein if, with the width 
of the output picture W, the picture height H, the number of times of rebounding 
events N, the repulsive force ,„ a position of descent fixPosition and the amount of 
movement trans, the picture corresponding to the picture signals stored in said 
frame buffer is presented as if it descends from the upper edge of the display area 
during display so as to be rebounded at the lower edge thereof, the address 
generating means generates the readout address signal of the picture signals since 
the picture corresponding to said picture signals is presented at the upper edge of 
the display area until the picture is moved to the mid position thereof by the 
equation (5-1): 

X=f,(x) 

Y =f 2 (y) 

(5-1) 

which satisfies the equations (5-2) and (5-3): 
f , (x) = x + trans x -fixPosition x W 
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(5-2) 



f 2 (y)= 



y-Hft 0 2 -t 2 ) (o<t<t 0 ) 

y- H (tf-(to+t,-t) 2 ) (t 0 <t<t 0+ 2 tl ) 

y - H(t l - (t 0 + 2t, + 1 2 - 1)) 2 ) (t 0 + 2t, < t < t 0 + 2t, + 2t 2 ) 
M 



y-H 



t N 2 - 



N-l 



to+S 2t i+ t N - 



2\ 



N-l \ 

S 2ti - t - 1 J 



where 



W = picture width 
H = picture height 
N = ICount 
„ = fixRebound 



(5-3) 



t = Txtrans 

25. An address signal generating device for generating an address signal for 
reading out picture signals from a frame buffer, said address signal generating 
device including 

address signal generating means for generating a readout address signal of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to picture signals stored in a frame 
buffer is presented during display as if it jumps from outside a display area, and in 
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which the picture is rebounded at an outer edge of the display area on the opposite 
side to the side where the picture is first presented, said picture after a preset 
number of rebounding events being moved to a mid portion of the display area. 

26. An address signal generating method for generating an address signal for 
reading out picture signals from a frame buffer, said address signal generating 
device including 

an address signal generating step of generating a readout address signal of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to picture signals stored in a frame 
buffer is presented during display as if it jumps from outside a display area, and in 
which the picture is rebounded at an outer edge of the display area on the opposite 
side to the side where the picture is first presented, said picture after a preset 
number of rebounding events being moved to a mid portion of the display area. 

27. An address signal generating program for having a computer execute a 
process of generating an address signal for reading out picture signals from a frame 
buffer, said address signal generating program allowing a computer to execute 

an address signal generating step of generating a readout address signal of 
said picture signals stored in said frame buffer so that a special effect will be 
produced in which a picture corresponding to picture signals stored in a frame 
buffer is presented during display as if it jumps from outside a display area, and in 
which the picture is rebounded at an outer edge of the display area on the opposite 
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side to the side where the picture is first presented, said picture after a preset 
number of rebounding events being moved to a mid portion of the display area. 
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